Mechanism of fatty acid desaturation: a bioorganic perspective.
The desaturation of long chain fatty acids is a ubiquitous transformation which plays a critical role in the biosynthesis of lipids. Of particular interest to the bioorganic chemist is the unique ability of desaturases to oxidize unactivated hydrocarbon chains in a chemo-, regio- and stereoselective manner. The mechanism of membrane-bound desaturases has been examined using regiospecifically labelled analogues bearing deuterium, sulfur or fluorine-substituted methylene isosteres. These probes have been applied in the study of several biomedically important desaturase systems including a prototypical yeast stearoyl CoA delta(9) desaturase. In all cases, it has been found that the dehydrogenation (desaturation) process is initiated by a kinetically important hydrogen activation step at the carbon of the incipient double bond which is closest to the acyl terminus of the fatty acid chain. These results point to a common active site architecture which is highly conserved among a wide range of membranous desaturases.